introduction
Maintaining postural balance in humans represents an effect of active synergy between the motor system and numerous perceptive, control and regulation functions which are performed at different levels of the nervous system. This process has a character of dynamic adjustments to environmental conditions [1] . Therefore, it remains in close relationship with evolutionary and involutionary developmental changes of the body during ontogenesis [2, 3] . Differentiation in the efficiency of balance mechanisms is caused by the processes of development of the central and peripheral nervous system, receptors, as well as the muscles which are the effectors for steering impulses. Therefore, at each stage of life they are characterized by varying effectiveness and efficiency. Elderly people are prone to a decrease in stability, which is one of the main predictors of falls. Asymmetry in the distribution of body weight increasing with age is a factor reducing postural stability in older people [4] .
Asymmetry of stabilization functions in the limbs in free standing position can be considered as differentiation of the center of pressure for each limb and limb load asymmetry. In the stabilographic image, in the sagittal plane, the course of the center of foot pressure on the ground (COP) is highly consistent with its total resultant for both the right and the left limb. However, in the frontal plane, the recorded profiles of the COP for individual limbs largely differ from each other and do not show phase relationships with the profile of the resultant COP for both feet. Furthermore, relationships between displacements of COP and distribution of the body mass, including displacements of more loaded limb were found. This shows that the dominant control over COP in mediolateral displacement is performed by the loading/unloading mechanisms as a result of activity of adductors and abductors of the hip joint rather than control of the muscles of the ankle joint [5, 6] . This behavior leads to asymmetry in loading the limb and COP displacements in the mediolateral direction [7, 8, 9] . The study shows that higher asymmetry of distribution of body mass is accompanied by increased sway in the anteroposterior direction [7, 9, 10] . Genthon and Rougier [8] found that in the case of asymmetry of mass distribution, amplitude of COP displacements increases under both feet, both in the mediolateral and anteroposterior directions, with stronger displacements observed in the mediolateral direction. Anker et al. [7] indicate that under the conditions of visual support this effect is less substantial in the unloaded foot. The increase in load asymmetry of lower limbs increases postural instability through reducing the efficiency of loading/unloading mechanisms and increases the compensation moments of the ankle joint. In conditions of visual feedback, the authors found a strong dependence of the stability on LLA. The increase in asymmetry of mass distribution caused a linear increase in the rate of COP displacement in the mediolateral direction, higher under the loaded lower limb, which is more active in the process of stability control.
The main purpose of this work is to determine the changes in the symmetry of the stabilization function of lower limbs in geriatric women versus younger females. The interpretation of the results might represent indication for specific forms of compensatory activities in the elderly people, mainly oriented at improvement in safety and the quality of living. The inclusion criteria were: dominating right hand and leg (determined on the basis of Waterloo Handedness and Footedness Questionnaire -Revised [11] , physical fitness that allowed for walking without orthopedic equipment (i.e. walking canes, crutches, walkers), ability to take a standing position on the stabilographic platform independently, psychical status that allowed for participation in the study and following verbal instructions, a written informed consent to participate in the study (in the case of children, parents or legal guardians' consent). The study excluded persons after brain incidents, with hemiplegia and those who took medicines that might affect balance. A fixation point was placed 1 meter away opposite the subject. After entering the platform, the subject stood still trying to keep her eyes on the point of reference. The proper measurement was preceded by 30-second "training" to stabilize the balance. Next, the test lasting 30 seconds was recorded. In order to avoid any kind of learning or fatigue effect only one valid trial in each condition was then retained in the analysis [12, 13] .
material and methods
During the test the researcher was behind the tested person. In order to preserve the integrity of the research process, all the tests were carried out in the morning, using the same measuring instruments operated by the authors. The measurements were taken in the gym, in conditions which ensure the isolation of acoustic stimuli that could interfere with postural reflexes during the study. Women were wearing their gymnastic suits without shoes.
The statistical analyzes included the distribution ratios of body weight, which were calculated using the platform software according to the formula:
LLA(t) = (MP(t)-ML(t)-)/( ML(t)+MP(t) ) · 100%
where:
LLA -limb load asymmetry, ML(t) -mass measured on the left platform at the instant t, MP(t) -mass measured on the right platform at the instant t, t -time.
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where: R -value for the right lower limb L -value for the left lower limb [14] .
On the basis of the gathered data the following descriptive statistics parameters were calculated: arithmetical mean values ( x ), standard deviations (SD) and medians (Me). The normality of distribution of particular characteristics was verified by means of the Shapiro-Wilk test. Due to the lack of compliance of the tested variables with normal distribution, non-parametric tests were used. In order to check whether there is a statistically significant intergroup difference in the distribution of body mass indices and indicators of symmetry (SI), the Anova Kruskal-Wallis test along with two-sided post-hoc test with Bonferroni correction for each compared pair was used. To assess the significance of differences between the results obtained for the lower right and left limb, the Wilcoxon test was used. Results were considered statistically significant if the probability level of the test was lower than the predetermined level α = 0.05. In this study, STATISTICA StatSoft 10.0 was used to process the statistical test results. Table 1 indicate no statistically significant differences between the groups in terms of preferred loading of specific lower limb. The results only suggest that in free standing position the left lower limb is more often loaded by girls (LLA = 2.48) and the right one by senior females (LLA = 2.27). In girls, the average indicators of stability in the mediolateral direction (SPML, MVML) and the mean frequency of COP displacement achieve higher values in the left lower limb. The values of stability related to the path length of statokinesiogram and the average speed of COP displacement are close,
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about 18% each. In the case of the mean frequency of COP displacement, the symmetry index is equal to SI = -38.26%, which is the highest value in relation to other indicators. The results indicate the symmetry of loading on the lower limbs in anteroposterior sways and a lack of symmetry in mediolateral sways. Higher values of stability in the mediolateral direction observed in the case of the left lower limb, suggest a tendency to use this limb as support, while the right one has the manipulation function (Table 2) . It is worth noting that the average values of stability in girls are much higher compared to mature women (Tables 2-3) . Average values of stability indicators achieve similar values for the left and right lower limb in the group of mature women. There was no statistically significant difference in this respect. Values of asymmetry indicators do not exceed 4% (Table 3) . In seniors, same as in girls, the statokinesiogram path length and the average speed of COP displacement in the mediolateral direction were significantly higher in the left lower limb, as compared to mature women. Differences expressed in the symmetry index were almost similar and oscillated around 26% for the discussed parameters. Average indicators of stability in seniors, particularly in the anteroposterior direction, had higher values than in mature women. Within the oldest group, we also noticed an increase in the diversity of results expressed in the increase in the measures of dispersion (SD). This indicates deterioration in stability with age (Table 4) .
www.balticsportscience.com Data in Table 5 show statistically significant intergroup differences in the symmetry index values defined for the statokinesiogram path length and the average speed of COP point moving in the mediolateral direction. The biggest differences are seen in the group of girls and mature women, and between mature women and seniors. Intergroup variation was also found in the symmetry index for the mean frequency of COP displacement. In mature women SI values are significantly lower than in girls. This indicates a higher level of stability of mature women. 
discussion
The results obtained in the study show that asymmetry of mass distribution, which is a manifestation of the limb load strategy in the frontal plane does not exceed 2.5% in free standing position and does not significantly differ between the groups.
Limb load asymmetry values suggest stronger loading of the left lower limb in the youngest girls and the right limb in the oldest group. The direction of predominance of the limbs remains an open question in the literature. Gutnik et al. [15] observed the asymmetry in body mass distribution towards the right lower limb where more load was applied for most of the time. Explanation for this fact was greater body mass distributed on the right body side (mass of upper limb, muscles of the right body side, mineral density of the bone) [15, 16, 17] .
Other authors also found the advantage of the left or the lack of noticeable predominance of either of the limbs [9, 18, 19] . Blaszczyk et al. [9] noticed that limb load asymmetry in the group of young and older women similarly concerns both left and right lower limb.
The results obtained in our study correspond to the data presented by Heese et al. [20] , who examined subjects aged 19 to 40 and found no correlations between limb predominance and the preferred side of body mass distribution. The fact of a different direction of limb load asymmetry in the oldest subjects might suggest the aging-related tendency for more frequent use of the limb which is the least affected by the ageing processes as a support limb [21] .
From the biomechanical point of view, maximum stability should be achieved by a system under conditions of symmetry. This status is conducive to using the strategies of ankle and hip joint, whereas at senior age, these strategies are not entirely successful. Thus, it is presumed that asymmetry of limb loading creates optimum conditions for application of lunge strategy, i.e. performing a step with less loaded foot [9, 18] .
In our study, poorly marked asymmetry in the distribution of body weight (LLA) is accompanied by a significant difference in the values of stability indicators of each limb. This mainly applies to the statokinesiogram path length and the mean velocity of COP displacement in the mediolateral direction. Strong asymmetry of the indicators of stability was found in the group of girls and seniors. Asymmetry observed in the group of 7-year-old girls suggests the advanced in this age process of shaping preferences in lower limbs for the manipulation and stabilization functions [22] . This substantial asymmetry of COP displacement in limbs in the youngest subjects and poor asymmetry in female university students suggest the gradual development of the symmetrical optimum in ontogenesis, which is typical of a mature body. In university students, asymmetry of body mass distribution and stability indices between the limbs is the least noticeable. This demonstrates that the symmetry of body mass distribution from the biomechanical standpoint should be an optimal state for sustaining body balance and can be realized in subjects with a broad stability margin [5, 7] . In other words, high effectiveness of balance control mechanisms results in the lowest values of stability indicators asymmetry in this group and the body is ready for equally quick reactions in any direction. According to Blaszczyk et al. [18] , increased asymmetry in the elderly people is an effect of using the strategies that consist in preventing body destabilization through performing a lounge with the predominant limb (less loaded). In light of the findings of this study, it is difficult to support the thesis proposed by the authors due to the lack of significant differences in limb load asymmetry between the studied age categories. On the other hand, higher activity of the stabilization function of one limb might suggest such patterns. The stability control assessment allows mapping out suitable implementation of preventive treatments and rehabilitation. Analysis of the changes in the symmetry of the lower limbs stabilizing function in geriatric women against the younger generation of females indicates a need to include specific forms of compensatory activities in training programs for seniors which would comprise exercises aimed at improving the proprioceptive function and coordination (yoga, Tai Chi, gentle exercise), increase in muscle strength and endurance (resistance exercises using elastic bands, swimming), improvement in balance (exercises on unstable surface, such as ball, sensory pillow). The use of gear increases the attractiveness of exercises and makes it possible to modify the position thus preventing the monotony and enhancing motivation. Such forms of physical activity practiced systematically can contribute to mitigating the adverse changes associated with age. Maintaining the optimal -in relation to age -level of functionality can help to reduce the risk of falls improving the psychophysical condition and raising the quality of seniors' life.
conclusions
Limb load asymmetry in free standing position does not deepen in the process of ontogenetic development. It is not the same as the lack of asymmetry of indices of COP displacements for either of the limbs, which are significantly different in the groups of elderly people, adults and children. This asymmetry mainly concerns displacements in the mediolateral direction performed by muscles stabilizing the ankle joint. Girls and seniors show a noticeable functional predominance of the left limb (not necessarily more loaded) in stabilization of the body posture.
The results of the study suggest that asymmetry in children is a manifestation of natural evolution processes in children and, on the other hand, it is the result of involution changes in elderly people ensuring human postural stability. They suggest a need for leveraging differences, especially in the elderly people, through exercises that maintain proprioceptive functions at a high level.
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